Differential responses of uterine and umbilical vasculatures to angiotensin II and norepinephrine.
Although the uterine vascular responses to endogenous vasoactive substances have been extensively investigated in pregnant sheep, the fetal umbilical responses to angiotensin II (ANG II) and norepinephrine (NE) have not been well characterized. Twenty-five pregnant ewes between 105 and 115 days of gestation were anesthetized and instrumented for hemodynamic measurements, systemic fetal and maternal intravenous infusions, and local maternal uterine arterial infusions of ANG II and NE. Fetal and maternal arterial pressure and heart rate, maternal uterine blood flow (total of left and right middle uterine arteries), and fetoplacental blood flow (common umbilical artery) were measured during continuous infusions of ANG II or NE. Fetal infusions of ANG II (0.03-1.0 micrograms.min-1.kg estimated fetal body wt-1) increased fetal arterial blood pressure by as much as 44% over base-line values, decreased umbilical blood flow by as much as 63%, and increased umbilical vascular resistance by up to 345%. Fetal infusions of NE (0.1-3 micrograms.min-1.kg-1) increased fetal arterial pressure 42% and increased umbilical vascular resistance by up to 38% but did not significantly alter fetoplacental blood flow. No significant maternal changes were observed during fetal infusions. Maternal infusion of ANG II increased maternal arterial pressure by as much as 59% and significantly increased uterine vascular resistance at the two highest doses but significantly decreased uterine blood flow only at the highest dose (17%; P less than 0.05). Maternal infusions of NE increased arterial pressure by as much as 113%, decreased uterine blood flow by as much as 76%, and increased uterine vascular resistance 3- to 10-fold over the base-line value.(ABSTRACT TRUNCATED AT 250 WORDS)